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:54) MOVING-IMAGE DATA REPRODUCING DEVICE AND REVERSE REPRODUCTION METHOD FO 

;57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a reproduction speed regardless of an image memory 
mth a small capacity by providing a stream temporary storage means that stores temporarily a 
^ead bit stream and a core picture storage means that stores a core picture in a group of picture 
;G0P) to the device. 

SOLUTION: A stream temporary storage memory is a memory whose maximum capacity is about 
5 Mbits to temporarily store data read from a stream supply source 1 by a minimum of 1 GOP 
and data required at reverse reproduction are read therefrom. A core picture memory 5 stores 
:he number of core pictures in a GOP known in advance and a core picture of a GOP obtained 
Dy calculation from the memory capacity, and the picture is displayed or an MPEG decoder 3 
'eferences the picture when it is required for decoding and displaying at reverse reproduction. 
Thus, an address of the core picture to be stored is changed depending on the capacity of the "^^^ 
3ore picture memory in use and on the number of the core pictures to be stored. 
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(57) [g*^] 

-e 3* s » [p] ji ^ 0 5 „ 

mm^m t- s/ h X h y - A ^ 1 B#i^#i-5 ^ N y - 

tu5='Tfi?'^^Sr{S:#i-^=iTt:°^5^-Y;^*y 5 i: ^ 
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[#fF»*(73«Qia] 

bj^-5^>'U'-7°;i-yfi5'^^ (GOP) ^^T-^J-WL-C 

Bute t- h X h y - A ^a-^Yk L^-^^kT-'- ^iHfj-r 
isi^-r s ■T^ =1 - * y mm t mWM^i\:.f~ ^%:mm 

;^ h y - A^ 1 ^^^-rs^ h y -A-i^^^iaii:^^ 

IH G O P CO =1 T tf 9^ ^' -S => T f ^ ^ lElt 

So 

tBG o p 3 T '^^(D^Witmw.^^T 

^ ^ y ^4)5^ i o T** 5 r <!; 

fcfig:5^/U-7':^7"t:'':J'f^-Y (GOP) WiL-e5>WL-C 

m^m K^w-r ?> ^ ^ y mm t srw-r s m^iEtt^ 

tufa 2' h y-A#t|^^^;is^;z^ttiLfcSufaf2/ h 
;^ s y - 1 mi^^-r^y^ h y -A-^^*^tEe#s 

-5^it):ea6;^ct^:l^tofifitBG O P rt(7?3 T fj^ 

-r 5 =^ T f ^ / ^ y r <!: 1-^ 

m^m 5 1 huib;^ b y -A-^^¥:#i5i!i^ig^^ ^j? 
^>mrfBi GOP^ot°j?f^-y(7?tf2/ h y —a 

1 x(4 3 mmnWim^T'- 9 w^ga„ 

KG O P W 3 T i: Hufa=i T ;^ ^ 



y ;^ ^ y ^ ff^ {;i J; o i6 5 r i: 

h^^^/u-yrf:/}^'^^^ (GOP) W5:-f5>§iJb-c 

H5fEG0PF*gO3Tf^^-^Sr#fi^b-CBulSlfs/ h;^ h 

y -A ^a-^Yk LT«-f-{br-i? ^ffi^-r 5«)H^7=- 

H&ia G O P ^«^-f 5 3 T f ^ -y tOtfe^ MIS 3 T t° 

fas T -Y « wPS-^-fe sf*#wi5SS:is:^-r § ^t^ 

[ff*«8] HufBi^ffraPS<oM;i5. HUlHGOPrt© 
3 T f :J' 9^ <^ tfc^ t mrlE =^ T If iJ' ^ ^ ^ 

Hutail 1 7°-eft»: Lfctfrtaf*#raPS;6s. Btria^ 

tJcifci tJ/h^V^^-g-tuia^Tfc'i^^^-YWW;?!^?. 1 
» bX mrfaf*#FB^PS(OH-» ^ LEt-^ 3 X 5' 7° <!; . 
tufaH 3 (7?;^ 7^ 2/ yx-tm L/cttlfBf*#WI5i;55 1 *{c£>t± 

mif a T f ^ 5^ ^«:lt:t- ^. ^ 5 © ;^ 7^ 5/ 7° i . 

5'7"c75|g*SiJ^;SS^^Lfc»'§-tt^;;&-;i^t5Htlffi*J*{-l 

MtaH 4 (D ;^ 7" >^<75^|iiJ»f/^;S:tfifEf*#rBm:dS i i^^m 
\c fj: o fc^-a-lr fi^-C CD Huta T f rJ' ^ ^ miia =i T fcf" 

t t i-5ft*3i 7 ta^cDtdm^T'-iS' s^SBo 

[0 0 0 1] 

te^$ tbfcM PEG (Moving Picture 
ExpertsCoding Group) 

[0002] 

^■^-fb^^xtco 1 O i: bX. I S 0/ IEC11172- 
[0 0 0 31 r(OMPEG;^5t(±. DTC (D i s c r 
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ete Cosine Transform: MWC^^ 

lO 0 0 4] MPEG:*r^T?flEfi§ixfcB?i^T'— ^ (M 

b-Ci*fcroS^*«fifei--5Pfcf^'5^-4'i:. ^:;^fR]^SiM 

l*fe<73ili^^«^-r-5Bt:°i>^-Yi:;45*>5o rwit"^ 

fc. MPEGy^— iJ'c^^fiAi: LTl t^j?^-yJi;l±Sr*fc 
fcOOP (Group Of Picture :DVD 

xm:±0. Bfp^cDy"—^) i^h^o 

[0 0 0 5] MP EG;^5t*^ijffl i.rzmjAw±mmt l 

T(ifc'7=';i-CD (CompactDi sk) -^D VD 
(Digital Video Disk) ^d^Slffl-fk^ 

[0 0 0 6] L;i5^b. _htat"7'~:^CD-^DVD#-r\ M 
PEG7=~-i5'CD#J*H:^. #^CieW^{C*JV^T^±. _hfa 

[0 0 0 7] ^1 <Dmw±:)j^xf-ii. _hia(0<t 5 }c|e® 
[0 0 0 8] *fci, m 2 (Dmn±:^'mxn. s^^t-- 

K6^icPpWj;<W;t-t?#5;as, -Ki^-rst^tt. MP eg 

WIGOP (DVD-ea:*:0. S^-^CD'f—^^ 720 
X4 8 0. 3 0:7^— /PK, 1 6 fi/ h;*^ — -e7 9M 

[0 0 0 9] 4Mt-5/ ^S,ScO^I^^;<*y L;«i^itoT*5 

b -f L ;5S o -C ^ 1 ^ffi V ^ -5 -^SW ^^tJ§* 

1 (DWimi^^'—^w^'^m^yti s/ -e^-ria 5 ^ 



y — A^T^n— Kf 5MPEG7='=' — iJ'^'S K 
[0 0 10] Mffe^^y 4 {4, MPEG'x^— ^"ST-pct 

fj5'^^ (^j^f>5'^^) ^#i^fe:«i^-r2)7^=^-K^ 

* t° iJ' ^ ^t&lfti- 5 «^ ^ ^ y ^JiiE t fife 5 „ 
[0011] m 5 LT. ?^e*c7?^ 1 COIJiBj 

-^(Dmn^:)j^(Dmmc-D\,^x^m-r^t. ^-r. ;^ 

h y - Afti^M 1 tt. !±mr~~ ^ xi>^ t- 5' h h y - 

J^^m'^-t^mUX^h^ . DVD7°U-t— CttDVD K 
^-fT/t y{-*aS-r-5o J^lf^^t-fi, M 

PEG7^=>-^3(4, JbxBLfcmi©is!fffe^ife(^i5 

{c, ;^ h y — A#ti^?^i;0^t> itfcofrJ'f^i'^tcGOP 

(??5fell;0^e)7="— i5'^ic^t±iLTiii#;'<^y 4©7=~='— K 
^ ^ y fS^ {Cl-f^}^ b fcf*^^ t" ^ ^ -V L T =1 — K 

^-r^o 7==^— KLfc*:^M*t°^5^-r^lil^^^y 4 

[0012] ^^(Dm 1 CDSbiB^T'— i^ff^feiggCD 1 G 

OP;^^ Itfcco I \f^^^ I 1 t 1 O^feWP b°^5^^P 1 
~P 1 0;5^fefi!c;5-r— <5'(75aS&ff^B#(c:joit57="='— KSb 

;t-Ctttf^f^-YP 1 O^^bP 1, I l--i:ii^W^tjS* 

•yi:^£-5Pt:°i?^-vP 1 O^tt^s— K-TSfefei^itt I t" 
rJ'^-Y I 1 , P PI, P P 2 • • • P 

IfiJ'^^-IrP BS-er'^— K-r-So Ptfi79^-v 
P 1 Oro-T^zi— )?(Dfz.^ 1 0lllro7^=i— KI5f^^=fT5o 
lRl«f^. <<fc(^P t°^9^^ P 9 c^r^^— Krofcfedd. 9 

0. JJi.TP t:°^'5^-YP 8, • • P 1 «#-!rCOT'":=i — 

K(Dfc*ic(4. -^rtb-^fttSlil, • • • 2[o]c^7'='— KSb 
{t^tT5o *m<^I fc'iJ'^^ I ififfl^S^il^^tcil 

[0 0 13] ^fc. rro?je5l5o||i ©ttM^T"— ^ros 

[0014] mi «^3a!s^;^&(-*5v^T«£5te©m 1 wib 

T«Oj5^,^^,cDft?*^|21o/c#5fl¥7 - 9 5 5 3 6 -^<i^$gfB 
tit<7>fie*»^2CDMPEGS^SS(4, fi/h^hy — 

A:Sriii{t;^^y {-t£l».-r^ h;^ h y 
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[0 0 15] b/&^LJfe;eist5, ^tifz:i,-fx-i-immsffo<Dm 

[0 0 16] mmic^ S«7^=-KMi£W^^;^fe(-j3V^ 
— Krc>lR]±^BIoy5:#IB5p8-2 2 3 5 3 4#4^^fa«t 
= T f ^ 9^ ^IB'K LiSff ^H#tC 3 T t° ^ 5^ <7?.^ 

y ;i^feC«=>T t°^7 9^-y^#figLTS^i- 
[0018] 

fefe^ffiV^T*5'5. |a®$nfcJBE^7=— ^^fg;^]lZitffcJ6 

[0019] ^/c. JilB^ 1 (7)itfiWfe;^}fe^ffi^^W^j^ 
S » [B| Ji 5r El o fc?^ *co^ 2 <75S!]ili{fe7=- ^ 
{4. m^:^'^^M^W.m.\^X\^-^^7'—^(D^m.t^h'f=^- 

K^^T5i^-^;i^"fe5^cJ6. S^^fc°— KfiMP E Gt'"^' 

[0 0 2 0] JilEmi roil»S;t:&fe?rffl(/^S^ 

[0 0 2 1] Sfc, lf^Lfct°i7 9=--¥?r7 I/— At^-^ 

f4Pf3je;a5^.cv^;as. MPEGo 1 GopmiL^(^mmvtz 



[0 0 2 2] 7|s:^5^roe6t)tts ±K.X^i:m9i:\^. 
[0 0 2 3] 

i,^;v--f^-y'\:^^^-r (GOP) ^{Str^^fiJ LT^f 
h y-A?r«^<liL«-§-fliT^-^5rtU;^-r5m 

m\z.%m-r^w^:^ ^ y ^i^t ^^■t^wmi.m.^^h 

h;^ 1- y -i=s#t^^^;6s^^tii bf'Sfifat-s/ h h y — 

O P rt CO :n T f 5^ -y =S:«#-f- 5 => T f ^' ^ laig^S 

t^m^xmi^^thx\^^^o 

[0 0 2 4] ^mmcomm^v'—i^ (Dmw^^m-i. tb 

(GOP) ¥^-e:5)-#iLT!RF-^'ft:$tbfcl()® 

^(Om^-ft:>Et*CDt-s/ S y-i.^$*#;;?»^bW^Ltii 

«-^Bt(;::#M S ttS ^i6:£i?)fc«OHutflG O P F^D CO => 
Tlf^f^^^#MLTWtEk's/ h y-i^STm-^-ftL. 

i^T'~^ (Dmw^^mz^\,^x . ButaGo p ^mj^-f-^ 

=3 T t:° J? 5^ ro« i: tufa 3 T t° 9^ ;^ ^ 

vmmtt^^^M \^^^M^<Dnfm =^T\f^^\(Dmm 

•So 

[0 0 2 5] 

mii^y'^ ^y^x^-rmi ^^m-t^t. rtT^at^^-r*: 
roify b y-A&ui;^i-t5^ h y-3>#t^Mi 

mn^y^—^<Dyfy h;^ h y — A:Sr7^=i— K-fSMPEG 

;^ h y — 1 m^^-r^^ v v — jt>.— B#f*#^^ y 2 

i:. GOPrtco=iTt:°j5'9^^cot!c^i:^^y^»;5^f5W- 
J; o -C*i6fcG O P CO 3 7- f ^ =" T 
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t°i?5^-¥^^y 5 x=3— K^^- hn— 7 6(73^*3?) 
h n — ^ 6 tr^ix.5o 

[0 0 2 6] X hU — A— Bt^S:#;^ ^ y 2 (4. ^ — 
A#fc^M 1 t^hmta Lfc-7=~— Sr*iS; 1 G O P^>— B#W 

L-c t5 < *:^^» 5 M f 5' b s«<^ ^ ^ y -C\ jgs 

[0 0 2 7] 3Tt°^5^-yy^y 5(4, f-l^^A^-^X^^ 

^{dy^ =t — xy^m^x-iH-^ o fc#-e- ifi^^^<Dm 
< ^*y-efc5. 

[0 0 2 81 •t'^i— K^iV' b D — 7 6 Af4. ;^ S y — A 

E G 3 roiiS^lf^^'T^-^' <Z)fg;^3i^^ro'ffSi: 

*y 6 ro^S^tf 5o 

[0 0 2 9] mi, M^GOP(D=iTii°^'f-^(D 

*fe^i:='Tt?"^5=-^^*y 5{cl»#nrti^£='Tt:°^5^-Y 

t^^fe^*^ hU^-r^ T t°:^ 5^-Vffl|5I^*^i--5 =" T f 

(^itS*H#(c:*j(t5-7==J- Kii){-^»— ^J^^-TH 3 ^# 
a*S:fe^{::f4, ^ h y - A-«Fi*#^ ^ y 2 (4. h 

y-A#t^Mi75^5>tti&^Sftfct-s/ h y-A^, 

1 GOP^ifC^S-^sftf-S i:I^B#i-MPEG-7='=> — iJ^'S tc$5 
jUfSo ^ h y-A«i!ii;d-t.Wfcr-s/ h;^ h y-A^s 
tf^WGOPOT^-^J'lr^-ft-f-Si:, ;=^hy-A-^^ 
#^^y2{4, ^^y 1 GOP^L;5='^£V>»-g-{c: 

{4|&^L-CV^5— obu^GOPt"— ^^G 

[0 0 3 0] MPEGt'^ — :/3f4, tf5/h;^hy— 
^'|E®$tuTV^5Jli{c:m#l^^y 4cof 

^rc^feiiHt I^B#(-s v''^'— K^'^' hti — ^ 6 {4, -^rcot" 

[0 0 3 1 ] 112 $r#MLT, I I 1 O 1 

*St. Pfi^f^^^sp i~p 1 ocQl 0^ic;^^t5^5GOP 

5/7"S 1) „ f^#>?f-fei:^£2)=iTt°i^^-1'f4 10 + 1 = 
(DX\ 1 1 + 3 = 3 •■■2i:>fe 19 «:l¥PB^|iS{4 3 ^m\Ct^ 

2) o ^m\t,%^f^mii^^m^±.tfj:^fz.(DX\ 



I 1, 7jk(D3:^Sc^(D:=iT\:f^^^P 3, d^(D4^^(D=i 
[0 0 3 3] ftlD^O-K^rBlPStT^fh^^m^SstJc^^t^Tte 

[0 0 3 4] ^fc{*#r^PS^S 1 *!cJ^JU:(^»^fi5feKt?:) I 

^"^^f'-Y^i^^^iri-^ fm-rs'^^hthtzmm (1 o r 2 

y'yy's 7) „ 
[0 0 3 5] |2l3^#MbT. ft?0<7)P tr^iJ^^-t P 1 0 

n — ^6Att. :=^Tt:°:^^-V;^'=ey Step b-^^-^P 7 
5rtT5t-«#fl§^tL^P e°^5^^P ScT^y^^rn— KSltj^^P 

— ff#{*#;^^y 2;6^bP 8, P QcD-r"— ^^MPEG-t"^ 

[0 0 3 6] ^f::. 'r'^i— K^i b a — ^ 6 Af^. P t:° 

^^-tP8, P QCD'T'^r^— Kt-ie:>^/c^Pt:°:^^-^P 7Sr 

Pb^iJ^^-^P 8, P gcD-r"— ^^Hf^^^y 4tc|SS$ 
^X^tPb'iJ^^^P 7^ffioT'7'*=:i— Kb. Pb-i^5^-YP 

9 ^ft^i-5o 

[0 0 3 7] ^c7)Pb°:^f^>YP 8 Sr*^i-5{-tt. P b" 
^f^-r P 9 (D'f^i— }^^(DmizF^°^^^ P 8;d^Mft;^^ 
y 4(7)^^=1— K^-=ey ^c:^oTV^5^^T^ ^tb^:z(Dm 
^^^y 4(7:)«^p^^yflj^{c^br«:^^^T5o Pb° 

:^5^-^P 7(7)^^fl. P b°^5^-^P 7$r:=^Tb°^^-t^ 
^y 5;6^bH{t^^y 4cD*^;^^y^Jigc{-SS3llb*^ 

[0 0 3 8] »i(DP}fi^^^p e^m^-r^i^:. 

^;6SP b-'i^f^-r P 3 MiM^ 
^y 4{-teil^-r^b°>:^5^-Y;^^Pb°^^-YP 3^C7:^ 
h y — i>.— y 2 -^^hMP E GT^ — 3 
i^l^ix^T^^^-^^SPb'^f^^P 4 — P b'r^^^P 6 cjDt^^ 

[0 0 3 9] ^tl^B^Ml^X I b^i^^-y I 1 S-ecT)^ 
^?rtfv^, 1 GOP^>cDj^S^^^T5o ^(D'^^. rco 
^y(7) 1 G O P (7:>T^ - ^ W^l^'^^^^^m^y"^ ^ Km^tt 2 

[HH-3lEl+llH]+2lH]CDi+8lH]-C^^tfo rtbfi. t^S^CD 
5 5[Hltri:bKbT:^iliI/^{S?^<?^5te5o 
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[0 0 4 01 ^h{c, mn^^mn^m^i^it.iom(o 

[0 0 4 1] I t^iJ^f^-^irPf^f^^, '£fc«Pfc°i5'^ 
[ 0 0 4 2 ] -r^^t^-fe. 2:^(DP\z°^^^P 9, P S (D 

oXV^5 P P 8 (Dm:^^rfx.\^^\^\ 

[0 04 3] sk±Mm L;fc J: 5 :^mmmm(DW}m 
^'f-^^^mw\^. ^^^tmmfms(Dmx\^^ ig 

[0 0 4 4] S(rroGOPK)jtW^>6^bgl#^#P 

t^nb 1 0lHli:nc-5<^T\ m.7''=^— KlHl^fl 1 OHH- SID 
+ 1111+2111=1 6 illcr)-r'='—KlH]|^^;>^C!9. Vt^<DB 
5IlIi:J±;|!5U-CT'=- KllI^;iS^'>i--5fci?)iS*W^(0>^ 

[0 0 4 5] m^. :^mm(om 2 n-mmmm^m 1 1 

{C7'n5'^-r'*-t-|I|4Sr^M-t--5^r. r wElfc^-T;*:!! 

m(Dmm(Dm^(om 1 (Dmm<Dmm t co^ia^ji. m 

^;^^y 4(Z)'f^tt?<9{cr(7Dili^7«^y 4 i: riT-fc'i^g^-t 

[0 04 61 :^mm(omm(Dmi^i-im 1 <73iijs«^?f^ii<7? 

='Tt°:;'9^i'fflc73y^yfj*lg(cf*#^;h.TV^5 

-e. • 7^=1— KfficDy<^y^i^co-r=i— K;<^y CD 
f i> 5^ ^ fc#J (J ^ -C S r t t o 

[0 0 4 8] 



;^ h y — AS: 1 h y 

i:. =lTt:°:^'9^■¥fatt^©i:Sr^»x.TV^5C0-C^ ffiffli" 
5 3 T t° 5^ 7< ^ y C75 S J; o Tf^^-r 5 ^ T fc° 
•¥<^*Jc^SrS^{CRr'X-e§r. >ftfti:/fe6GOP»3Tt:° 
if' 5^ (Di^mi:^ <£ -5 -C<*#-t-5 =■ T t°i^ =f-^(DiiLm^^ 

[0 0 4 9] 7^=1— K;^^y{c^oTV■>St°^g=• 

^(Dy^ V y — -t.«SB^3i^i:-r = — K^@^T'^ -Sro 

[0 0 5 0] ^h\Z.^ ='Tt";5'^-\'^^y ^«rfc>feV^iJe 
it). S^;^ K;a5;)ci|tS{;i[n]_h-t-5 t V^ 5 ^:i:;SSfc5. 

[1212] :^mm(Dmmcommi^^'~^w^mw:(omi'FX'- 

-So 

[04] ^?tm<Dmmi^T'-^w±mm<Dm2(Dmm(D 

[EI 5] «ro^lcoKiiij^7^-^'S^gBo— MSr;^ 

[me] 1 'Dmmm.^—^n±mm.(DW]\'^x^ 

1 ^ h y -i.#t|^M 

2 X h y ~j>.—m^^?>- ^ y 

3 MPEG-r'3 — ^ 

4 ^ y 

5 =iTfc°;J'f^-v;<*y 

6, 6 A T^^ a— K=i h P— -7 
7 115^3 7't°;^^^^^y 
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